Purification and immunological analysis of phospholipase D from castor bean endosperm.
Phospholipase D (EC 3.1.4.4) has been implicated in diverse cellular processes, but its physiological role is not well established in plants. In order to develop immunological and molecular biology approaches to address the problem, we report here the immunological analysis and N-terminal amino acid sequence of a cytosolic phospholipase D from castor bean (Ricinus communis L.). The enzyme was purified to apparent homogeneity from germinating castor bean endosperm. The specific activity of the purified enzyme was enhanced by approximately 670-fold with an overall yield of 4%. Its molecular mass was estimated at 92 kDa by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The N-terminal amino acid sequence of this enzyme was KLVENIEETVGFGKG. Polyclonal antibodies were raised against the purified enzyme. The antibodies inhibited the activity of transphosphatidylation more than that of hydrolysis of phospholipase D. The differential effect on the two activities of this enzyme implies that different active sites on this enzyme may be involved in the two reactions. Immunoblot analyses showed that the amounts of phospholipase D protein relative to the total endosperm proteins increased during the first 5 days of germination. The antibodies cross-reacted to proteins from several tested plant species, and those proteins had molecular masses similar to that of castor bean phospholipase D. These results indicate that the expression of phospholipase D in castor bean changes according to growth stages and that phospholipase D enzymes of different plant species are structurally related.